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1.0 INTRODUCTION

This document represents the Resource Conservation and Recovery Act (RCRA) Facility Investigation
(RFI) Workplan Addendum II for Corrective Action activities to be conducted for Solid Waste
Management Unit (SWMU) No. 17 at the McDonnell Douglas facility. McDonnell Douglas is now a
wholly owned subsidiary of The Boeing Company (Boei.ng); The Tract I facility (Facility) is located in
Hazelwood, Missouri. The Facility location is presented in Figure 1-1.

This RFI Workplan Addendum II supplements the previously approved RFI Workplan that was
submitted to the Missouri Department of Natural Resources (MDNR) on November 24, 1997 and the
Workplan Addendum that was submitted to MDNR on March 16, 2000. This document fully complies

with the Corrective Action requirements of the Facility’s Part B Permit.

1.1 Purpose

The RFI Workplan Addendum II presents the supplemental planned approach for characterizing the
nature of any hazardous waste/constituent releases to soil or groundwater from SWMU No. 17.
Figure 1-2 displays signiticant teatures of the Facility and the locations of the SWMUSs that are being

investigated in the RFI.

This document and the previously approved support plans will provide MDNR personnel with Boeing's
proposed technical scope ot work and administrative/implementation approach for completion of RFI
investigation and reporting activities. Upon review and formal approval by MDNR; this Workplan
Addendum II will serve as the planning document for the supplemental field investigation ot SWMU
No. 17. The field investigation component of the Workplan Addendum II will be utilized in
conjunction with two associated support plans including a Quality Assurance Project Plan (QAPP) and
a Health and Safety Plan (HASP) which were previously approved by MDNR.

1.2 Workplan Addendum II Organization
This Workplan Addendum II is divided into eight sections of text. A briet description of each section

is presented below.
Section 1.0, Introduction, describes the purpose and content ot this Workplan Addendum I1.

Section 2.0, Project Management, references the various management and administrative issues

associated with the project.
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Section 3.0, Supplemental Investigation Approach, summarizes the RFI findings to date for SWMU
No. 17 and presents the planned sample collection/analysis approach for the supplemental tield

activities at the unit.

Section 4.0, Sampling and Analysis Procedures, describes the procedures to be implemented for all

field sampling and laboratory analysis activities.

Section 5.0, Evaluation of Investigation Results, describes the development, tracking, evaluation, and

presentation of investigative data.

Section 6.0, Quality Assurance/Quality Control, references the quality assurance and quality control

measures to be implemented for all data collection activities.

Section 7.0, Health and Safety, references the health and satety procedures to be utilized for all tield

investigation activities.

Section 8.0, Reterences, provides a list of references that were used in the development of this

Workplan Addendum II document.
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2.0 PROJECT MANAGEMENT

The overall project management approach for the McDonnell Douglas RFI is detailed in the previously
approved RFI Workplan dated November 24, 1997. Project management maodifications are

summarized below.

2.1 Updated Schedule

The revised work schedule for completion of the McDonnell Douglas RFI program is presented in
Figure 2-1. Duration of MDNR review processes, which control the start date of mobilization and
field activities, has been estimated based upon conversations between MDNR and Boeing personnel. It
is anticipated that the final schedule may require modification based upon the actual review/approval
process, as well as existing weather conditions at the time of MDNR approval and throughout the

investigation.

2.2 Project Organization and Personnel .
All of the Boeing and Harding ESE supervisory personnel identified in the March 2000 RFI Workplan

Addendum remain the same.

ubcontractors

With the approval ot Boeing’s Project Manager, Harding ESE will utilize either Environmental
Science Corp. (Mt. Juliet, TN) or TestAmerica, Inc. (Nashville, TN) to complete the required oft-site
laboratory analyses. Both laboratories possess the capability to perform the required analytical
methods and the associated QA/QC back-up data. Once the supplemental scope of work is finalized,
Boeing will evaluate cost quotations from both labs before making a tinal selection.

Similarly, Harding ESE will utilize the services of Roberts Drilling (Columbia, IL) or Petro-Probe
Investigations, Inc. (St. Louis) and to complete the required soil borings and monitoring well
installation efforts. Both firms maintain experienced, licensed personnel who maintain the required
OSHA health and safety training certifications. Harding ESE will provide overall project

management, coordination, and quality control ot subcontractor activities in accordance with the RFI

Workplan objectives.
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UPDATED RFI SCHEDULE

Start |Duration | End 2001 2002
Date | (Pays) | Date
Dec | Jan I Febl Mar | Apr | Mayl Jun I Jul | Aug I Sepl Oct l Nov I Dec | Jan | Feb | Mar IApr |May IJun |Jul
Field Investigation 12/4/00 19 |12/22/00 I
Laboratory Analysis 12/7/00| 30 1/5/01 .
Quan:terl_y Gronndwater 2/19/01 1 11/19/01 I | I
Monitoring
Submittal of Revised RFI
Workplan Addendum lito | 7/20/01| 1| 7/20/01
MDNR
Receive Authorization to
Proceed & Mobilization 9/7/01| 30 | 10/8/01
Time
Field Investigation 10/8/01| 5 10/12/01 I
Laboratory Analysis 10/15/01] 30 |11/15/01 .
Internal Revised RFI
60
Boeing Review of
Revised RFI Report & 1/21/02 | 15 | 2/1/02
Submittal to MDNR

Figure 2-1

UPDATED RFI SCHEDULE (AS OF JULY 2001)
RFIWORK PLAN ADDENDUM Il FOR
MCDONNELL DOUGLAS FACILITY

HAZELWOOD, MISSOURI

Harding ESE

A MACTEC Company
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B 3.0 SUPPLEMENTAL INVESTIGATION APPROACH

This section of the RFI Workplan Addendum II describes the approach that will be utilized to conduct
the supplemental investigation of SWMU No. 17. Findings from prior investigations are initially

summarized to establish the basis for this supplemental field investigation. Recommended approaches
for sampling and analysis are then provided along with supporting rationale to characterize the nature

and extent of any potential hazardous waste/constituent releases to soil or groundwater at this unit.

3.1 RFA Findings
- Limited soil sampling activities were conducted as part of the RFA to preliminarily assess whether any
releases have occurred from this unit. Two shallow soil samples (0-12 inches bls and 12-24 inches bls)

were collected from one soil boring for off-site laboratory analysis.

Four VOC constituents including PCE (760 to 290,000 pg/kg), acetone (88 to 140 pg/kg), total
xylenes (11 to 32 pg/kg), and 1,2-dichloroethene (1,2-DCE) (14 to 44 pg/kg) were detected in the
samples and sample duplicates acquired trom this unit. The shallower sample exhibited the highest
PCE concentration of 290,000 pg/kg, while the tield duplicate tor the same depth interval exhibited a
lower PCE concentration ot 40,000 pg/kg.

. Inorganic constituents were detected in the samples acquired from this unit. However, arsenic and
selenium represent the only inorganic constituents which exceeded USGS-based regional background
levels. Arsenic was detected in the deeper sample at a concentration of 46.3 mg/kg, while selenium

was detected in the shallower sample at a concentration ot 4.02 mg/kg.

3.2 RFI Findings to Date
Geological soil boring data, analytical soil data, analytical groundwater data, groundwater elevation
measurements, and various field data have been utilized to characterize the nature and extent of any

hazardous waste/constituent impacts from SWMU No. 17.

3.2.1 Geological Cross-Section for SWMU No. 17
Based on the available RFI soil boring data for SWMU No. 17, a geological cross-section was
prepared to illustrate subsurface characteristics at this unit. The cross-section depicts the relationships

between various geologic units.
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logical Interpretation
The following conclusions were based on a review of the referenced cross-section:

e The Fill Unit beneath SWMU No. 17 extends from at/near the surface to a depth of
approximately 2-5 ft bls.

e The Silty Clay Unit is encountered beneath the Fill Unit and exhibits a typical thickness
of approximately 12-15 ft.; |

e  The Clay Unit is encountered at approximately 17 tt bls; and

e SWMU No. 17 is underlain by an apparently continuous, homogeneous lacustrine clay of

undetermined total thickness.

Hydr logical Interpretation
The following conclusions were based on a review of the reterenced cross-section:
*  Present across the Facility and including SWMU No. 17, the continuity and thickness of
the Clay Unit are verified. The low vertical permeability of this Clay Unit provides a
degree of vertical hydraulic separation from the underlying bedrock.
e Based on the relatively flat elevations displayed in the cross-section, stratigraphical

contours are not anticipated to signiticantly alter constituent migration patterns.

3.2.2 Analytical Results for SWMU No. 17 Soil Samples
Analytical results for SWMU No. 17 soil samples were utilized to assess the horizontal and vertical

extent of any impacted soils at this unit. Analytical results tor soil samples collected from the west
portion of SWMU No. 17 are summarized in Table 3-1, while analytical results for soil samples from
the east portion of the unit are summarized in Table 3-2. Soil sample locations and associated results

are displayed in Figure 3-1.

Ten (10) borings were advanced in the initial phase of the investigation to assess the extent of any
releases from SWMU No. 17. Several of the soil borings exhibited PID/visual evidence ot VOC-
related impacts, thus necessitating the completion of additional "step-out" borings. At these locations,
the impacted boring was plugged and a new boring was advanced at a location of 20-30 ft further away
from the source area. In this manner, the horizontal extent of SWMU No. 17 was extended further in

an easternly direction.

Thirteen (13) additional borings were completed in the supplemental phase. Three step-out borings
(SB-15, SB-16, and SB-17) were completed to delineate the eastern downgradient extent of SWMU
No. 17, as well as one step-out boring (SB-18) within the suspected source area inside of Building 51.

Two upgradient borings (SB-8 and SB-13) were also advanced.
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Soil samples were collected from each of the borings and submitted for chemical analyéis to delineate
the horizontal and vertical extent of SWMU No. 17. Twelve (12) VOC constituents including
perchloroethene (PCE), trichloroethene (TCE), cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2-
dichloroethene (trans-1,2-DCE), 1,1,2-trichloroethane, acetone, methylene chloride, 2-butanone,
toluene, xylenes, ethylbenzene, and various benzene derivatives were detected in samples acquired
from this area. The highest VOC concentrations were detected at soil borings SB-1, SB-2, SB-3,
SB-4, SB-11, and SB-18 within the most interior portions ot the unit. Soil samples from SB-18, SB-11,
SB-4, and SB-1 exhibited the highest PCE concentrations of 9,300 ppm, 1,700 ppm, 240 ppm, and
58 ppm, respectively. Soil samples from SB-18, SB-11, and SB-4 contained 68 ppm, 57 ppm, and
11.9 ppm cis-1,2-DCE, respectively. Soil samples from SB-7 along the southwest portion of the area
and SB-5 along the northeast portion of the area exhibited PCE concentrations of 4.2 ppm and

3.6 ppm, respectively.

Although collected from saturated ihtcrvals, soil samples from a deeper boring (SB-9) were also
analyzed. While PCE was not detected in any of the SB-9 samples, several other VOC constituents
were detected. Saturated soil qamples from SB-9 exhibited maximum concentrations ot 12 ppm TCE

and 0.38 ppm 1,1,2- trichloroethane.

Twenty three (23) of the thirty six soil samples collected from SWMU No. 17 contained concentrations
which exceeded at least one VOC ITL. Six VOC constituents exceeded ITLs (cis-1,2-DCE, trans-1,2-
DCE, methylene chloride, perchloroethene, 1,1,2-trichloroethane, and TCE).

Eight (8) soil samples were also analyzed for other non-RCRA related parameters. Soil samples from
SB-12, SB-5, and SB-15 along the eastern portion of the unit exhibited the highest extractable
hydrocarbon concentrations ot 6,360 ppm (diesel calibration), 1,900 ppm, and 470 ppm (diesel
calibration), respectively. Soil samples trom SB-12, SB-5, and SB-6 contained 260 ppm (gasoline),
180 ppm, and 25 ppm, respectively. Soil samples to the east (SB-12, SB-15, SB-16) and northeast
(SB-5, SB-6) of SWMU No. 17 exhibited total purgeable and/or total extractable hydrocarbon

concentrations that exceeded ITLs.

Seven of eight heavy metal constituents were detected for samples acquired from SWMU No. 17.
Concentrations were comparable to background values. Maximum concentrations for the unit included
20 ppm arsenic, 310 ppm barium, 0.9 ppm cadmium, 22 ppm chromium, 16 ppm lead, 0.56 ppm
mercury, and 1.6 ppm selenium. None of the soil samples from SWMU No. 17 contained constituent

concentrations which exceeded metals ITLs.
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The maximum detected values for the SWMU No. 17 soil samples were co}npare(l to the constituent-
specific ITL values to evaluate the presence of significant constituent concentrations. Six (6) VOC
constituents exceeded the corresponding ITL values for soils. In addition, three other VOCs (benzene,
1,1-DCE, and vinyl chloride) exceeded the corresponding ITL values for groundwater. As a result,
the following COCs at SWMU No. 17 have been retained for further evaluation:
e  VOCs (9): benzene, 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE, PCE,
1,1,2-trichloroethane, TCE, vinyl chloride, and methylene chloride.

3.2.3 Analytical Results for SWMU No. 17 Groundwater Samples
Analytical results for SWMU No. 17 groundwater samples were utilized to characterize the nature and

extent of constituent releases to groundwater beneath this unit. Analytical results for groundwater
samples collected from SWMU No. 17 are summarized in Table 3-3. Groundwater sample locations
and associated results are displayed in Figure 3-2 (April 1998 results) and Figure 3-3 (February 2001

results).

Six groundwater samples were collected from SWMU No. 17 during the initial investigation phase tor
chemical analysis. Groundwater samples trom four ot the temporary piezometers (TP-1, TP-2, TP-3,
and TP-4) and monitoring well MW-6S provided analytical data regarding shallow groundwater
conditions. The groundwater sample acquired from MW-5I was used to characterize groundwater

conditions from an intermediate portion ot the saturated unit.

Eighteen (18) groundwater samples were collected from SWMU No. 17 during the supplemental
investigation phase for chemical analysis. Groundwater samples from two of the soil boring holes
(SB-17, SB-18), five of the temporary piezometers (TP-1 thru TP-5), and six monitoring wells
(MW-6S, MW-7S, MW-8S, MW-9S, MW-10S, and MW-118) provided analytical data regarding
shallow groundwater conditions. The groundwater samples acquired from MW-5I and MW-8I, and
MW-111I were used to characterize groundwater conditions from an intermediate portion of the
saturated unit. The groundwater sample acquired from MW-11D was used to characterize

groundwater conditions from the deep portion of the saturated unit.

Sixteen (16) VOCs were detected in groundwater samples collected from SWMU No. 17. Three of
the sampling locations which exhibited the highest VOC concentrations were situated within and
immediately downgradient to the unit (TP-1, MW-7S, and MW-5I). Groundwater samples from TP-1,
MW-7S, MW-5I, TP-5, and TP-2 exhibited the highest total VOC concentrations of 317 ppm, 146
ppm, 146 ppm, 105 ppm, and 58 ppm, respectively. The groundwater sample from TP-4 along the
southwest corner of the unit also contained 17 ppm total VOCs. A downgradient boundary point was
established to the northeast of SWMU No. 17 where no solvent-related VOCs were detected from

P:\5197042\WP\WP-ADDEN\ADDNDM-2\REVADD-2.WPD 7/19/01 7 Harding ESE, Inc.



McDonnell Douglas RFI Workplan Addendum IT

TP-3. An additional downgradient boundary point was established to the east of SWMU No. 17 where
no VOCs were detected from MW-11S. Vertical delineation was also contirmed at this location by the
abhsence of VOCs for MW-111 and MW-11D.

PCE and several degradation products including TCE and cis-1,2-DCE were detected at the highest
concentrations. Groundwater samples from TP-1, MW-7S, and TP-2 exhibited the highest PCE
concentrations of 210 ppm, 130 ppm, and 45 ppm, respectively. The sample from TP-1 also
contained the highest cis-1,2-DCE level of 97 ppm. Located approximately 70 feet downgradient
(east) from TP-1, the groundwater sample trom intermediate well MW-5T exhibited the highest TCE
concentration of 270 ppm (February 2001).

Analytical results for the adjacent shallow and intermediate monitoring wells (MW-6S and MW-51,
respectively) were also compared. Detected VOCs for the two wells were similar. However, the
TCE concentration for the intermediate well MW-51 (270 ppm tor the February 2001 event) was
significantly higher than the comparable value for MW-6S (0.12 ppm). In addition, vinyl chloride has
been detected at these two SWMU No. 17 groundwater sampling locations. Groundwater samples
from MW-6S and MW-5I in April 1998 exhibited vinyl chloride concentrations of 0.94 ppm and 0.25
ppm, respectively. The groundwater sample collected from MW-6S in February 2001 exhibited a
vinyl chloride concentration ot 0.05 ppm; vinyl chloride was not detected in the February 2001 sample
from MW-5I. Other VOC constituents including acetone, benzene, ethylbenzene, methylene chloride,
toluene, and xylenes were generally detected at low concentrations, e.g. 50 ppb or less, and/or on an
isolated basis. Detected levels tfor acetone and methylene chloride in particular are likely to be

laboratory artifacts.

None of the groundwater samples trom the 2 upgradient monitoring wells (MW-8S, MW-8I) or the 3
“clean” downgradient monitoring wells (MW-11S, MW-111, MW-11D) exhibited VOC concentrations

that exceeded an ITL.

Twenty four (24) groundwater samples were also analyzed for other non-RCRA related parameters.
Groundwater samples from MW-9S, MW-10S, and TP-3 along the eastern portion ot the unit
exhibited the highest extractable hydrocarbon concentrations of 2.4 ppm (2 inches of diesel free
product), 0.95 ppm (diesel tree product), and 45 ppm (diesel calibration), respectively. Groundwater
samples from TP-3 and MW-9S contained 5 ppm (gasoline) and 1.3 ppm (gasoline), respectively.
Groundwater samples to the east (MW-9S, MW-10S) and northeast (TP-3) of SWMU No. 17
exhibited diesel free product and/or total purgeable/extractable hydrocarbon concentrations that
exceeded ITLs.
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Five (5) metals including arsenic, barium, lead, mercury, and selenium were detected in the
groundwater samples collected from TP-1 at SWMU No. 17. The groundwater sample exhibited
detectable “total” levels of arsenic (0.0037 ppm), barium (0.44 ppm), and lead (0.0042 ppm). The
sample exhibited detectable “dissolved” levels of barium (0.44 ppm), mercury (0.00034 ppm), and
selenium (0.011 ppm). None of the metal constituent concentrations exceeded their respective ITLs.

The maximum concentration values were determined for the set of temporary piezometers/monitoring
wells at SWMU No. 17. These maximum values for the groundwater samples were compared to the
constituent-specific ITL values to evaluate the presence of significant constituent concentrations in
groundwater. Although methylene chloride is potentially associated with laboratory carryover, it is
also being retained for analysis in the upcoming supplemental investigation effort. As a result, the
tollowing groundwater-associated COCs at SWMU No. 17 have been retained for further evaluation:

e VOCs (9): benzene, 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE, PCE, 1,1,2-
tri_chloroethang, TCE, vinyl chloride, and methylene chloride.

3.2.4 Groundwater Field Measurements for SWMU No. 17
In addition to the collection of samples for laboratory analysis, groundwater samples were also

evaluated for the following tield parameters: pH, conductivity, and temperature. These results are

summarized by parameter below.

pH values for SWMU No. 17 groundwater samples ranged trom 6.2 to a high ot 12.9. Most values
generally ranged from pH 6.5 -7.5. The strongly basic value of 12.9 was detected from TP-4 to the
southwest of the unit. This reading represents the only pH value which indicates the presence of

potentially abnormal groundwater conditions.

Conductivity values for SWMU No. 17 groundwater samples ranged from 1,300 - 101,000 us/cm.
Most values generally ranged trom 1,300 - 14,500 us/cm. The high end value ot 101,000 us/cm was
detected from TP-4 to the southwest of the unit. This reading represents the only conductivity value

which indicates the presence ot potentially abnormal groundwater conditions.

Temperature values for SWMU No. 17 groundwater samples ranged from 8 - 17°C. The lowest
values were recorded during the February 1998 monitoring events while the highest values were
recorded during the April 1998 monitoring event. None of the temperature results indicates the

presence of any abnormal groundwater conditions.
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3.3 Overview of Sampling Approach
A biased sampling approach will be used to locate sampling locations in and around SWMU No. 17.
The approximate locations, number of samples, and analyses have been determined using the following
criteria: V

e  RFI soil boring and analytical results acquired in February 1998, April 1998, and

February 2001;

e  RFA soil boring and analytical results;

e  SWMU layout;

*  hazardous wastes or hazardous constituents managed;

e field conditions (e.g. staining, cracks, obstructions); and

* historical operations or procedures performed at SWMU No. 17.

A discussion of the specific investigative approach for SWMU No. 17 is provided in the tollowing
subsection. The proposed sampling locations are approximate and subject to slight revision at the time
of sampling, based on tield observations and encountered conditions. Table 3-4 presents a summary of
the supplemental investigation parameters ftor SWMU No. 17 including: number ot borings, number of
groundwater monitoring points, number of samples, target constituents, analytical methods, sample

selection criteria, sample collection method, and projected minimum boring depth.

Subsurface soil/groundwater sampling and aquifer test methods will be conducted to turther evaluate
SWMU No. 17. In the event that the selected sampling method proves unsuitable at a specific location
due to access restrictions, subsurface restrictions, or unsuitable soils; an alternate sampling method
may be employed. Any alternate sampling methods must be capable of collecting representative
samples in a manner which is consistent with the objectives of this Workplan Addendum II. Due to the
presence of buried utilities in the area, actual sampling locations will be determined through

discussions with Boeing facilities personnel and confirmed in the field prior to sampling.

3.4 Sample Collection Plan
Based on the RFI findings to date, Boeing will complete the field investigation efforts described below
to further delineate horizontal impacts beneath SWMU No. 17. Approximate locations tor the new

soil borings, monitoring wells, and the temporary piezometer are displayed in Figure 3-4.
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3.4.1 Investigation of Suspected Source Area
Six (6) shallow soil borings will be located within the suspected source area of SWMU No. 17 for

subsequent completion as groundwater monitoring points (temporary piezometers). These six soil
borings will be completed inside of Building 51 to turther delineate the horizontal extent of any soil
impacts in the unsaturated unit. Some of these monitoring points will also be used as part ot an short-

term aquifer test to evaluate well drawdown and hydraulic communication characteristics.

Soil samples will be collected continuously from the six soil borings. Based on an anticipated
groundwater elevation of 8-10 ft bls, these soil borings will each be completed to an approximate depth
of 15 ft bls.

Samples will be screened for ott-site analysis utilizing appropriate field instrumentation including a
photoionization detector (PID). If detectable PID readings are encountered, Boeing anticipates
collecting a sample from the interval containing the highest PID reading and submitting it tfor ott-site
analysis. Furthermore, if evidence of PCE/VOC impacts is encountered at any of these 6 boring
locations, an additional set of borings will be advanced at a feasible location that is approximately 50 ft
turther north and/or west inside Building 51 (hydraulically upgradient). This "step-out” process will
be utilized to delineate the horizontal extent of VOC impacts, while minimizing the number of samples
that are submitted for laboratory analysis. It unexpected field conditions are encountered, the Harding

ESE field geologist and Boeing will discuss any recommended changes in sampling approach.

The six soil borings will be completed as temporary piezometers. Following development, tield
screening procedures (interface probe measurements and visual observation) will be performed to
evaluate the potential presence of any DNAPL. Groundwater samples will be collected trom the

temporary piezometers and submitted for otf-site analysis.

A short-term aquifer test will be conducted at MW-7S to evaluate well drawdown and hydraulic
communication characteristics within the source area. This evaluation will be pertormed as a pump
test if well recovery rates are sufficient. If not, a slug test may be utilized. Water level measurements
will be recorded for MW-7S, adjacent temporary piezometers (TP-1, TP-2, TP-5, selected new
interior piezometers), and adjacent monitoring wells (MW-5I, MW-6S). It DNAPL is detected at
MW-7S, the Harding ESE Field Implementation Manager will retain authority to conduct the aquiter

test at a ditferent well location. Aquifer test procedures are described in Section 4.8.
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3.4.2 Inveétigation of Downgradient Impacts
Five (5) soil borings will be located to the east and southeast of SWMU No. 17 for subsequent

completion as temporary piezometers. Most importantly, the proposed locations will help delineate the
horizontal extent of TPH/VOC impacts to groundwater. These locations will also serve to further

delineate the horizontal extent of any TPH/VOC impacts to soil outside of the source area.

Soil samples will be collected continuously from each of the tive soil borings. Based on an anticipated
groundwater elevation of 8-10 ft bls, these soil borings will each be completed to an approximate depth
of 15 ft bls.

With the objective of identitying “clean” soil verification samples, Boeing will collect and submit
representative soil samples from each boring for off-site analysis. Samples will be screened for
oft-site analysis utilizing appropriate field instrumentation including a PID. The tield geologist will
also retain authority to select samples on the basis of visual/olfactory means. Selected samples will be
properly labeled, packaged, and shipped oft-site for laboratory analysis.

If detectable PID readings are encountered tor any of these soil borings, Boeing anticipates collecting a
sample from the interval containing the highest PID reading and submitting it for oft-site analysis.
Furthermore, it evidence of TPH/VOC impacts is encountered at any of these 5 boring locations, an
additional boring will be advanced at a feasible location that is abproximatcly 50 ft turther east of the
unit (hydraulically downgradient). This "step-out” process will be utilized to delineate the horizontal
extent of any TPH and/or VOC impacts, while minimizing the number ot samples that are submitted
for laboratory analysis. If unexpected field conditions are encountered, the Harding ESE tield

geologist and Boeing will discuss any recommended changes in sampling approach.

The five soil borings will be completed as temporary piezometers. Following development,
groundwater samples will be collected from each of the temporary piezometers and submitted for
off-site analysis of TPH and VOCs.

3.4.3 Investigation of Offgradient Impacts
Pending acceptable utilities clearance, two (2) soil borings will be located to the southwest of SWMU

No. 17 for subsequent completion as temporary piezometers. Most importantly, the proposed
locations will help delineate the horizontal extent of TPH/VOC impacts to groundwater. These
locations will also serve to further delineate the horizontal extent of any TPH/VOC impacts to soil

outside of the source area.

Soil samples will be collected continuously from each ot the soil borings. Based on an anticipated

groundwater elevation of 8-10 ft bls, these soil borings will each be completed to an approximate depth

of 15 ft bls.
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With the objective of identitying “clean” soil verification samples, Boeing will collect and submit
representative soil samples from each boring for off-site analysis. Samples will be screened for
oft-site analysis utilizing appropriate field instrumentation including a PID. The field geologist will
also retain authority to select samples on the basis of visual/olfactory means. Selected samples will be

properly labeled, packaged, and shipped otf-site for laboratory analysis.

If detectable PID readings are encountered for either of these soil borings, Boeing anticipates
collecting a sample from the interval containing the highest PID reading and submitting it for off-site
analysis. Furthermore, if evidence of TPH/VOC impacts is encountered at any of these 2 boring
locations, an additional boring will be advanced at a feasible location that is approximately further
away from the unit. This "step-out” process will be utilized to delineate the horizontal extent of any
TPH and/or VOC impacts, while minimizing the number of samples that are submitted for laboratory
analysis. If unexpected field conditions are encountered, the Harding ESE field geologist and Boeing

will discuss any recommended changes in sampling approach.

The two soil borings will be completed as temporary piezometers. Following development,
groundwater samples will be collected from each of the temporary piezometers and submitted for
off-site analysis of TPH and VOCs.

3.4.4 Sample Analysis Plan

As described in Sections 3.3.3 and 3.3.4, soil and groundwater samples will be selectively analyzed
tor VOCs (benzene, 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE, PCE, I, 1,2-trichloroethane, TCE, vinyl
chloride, and methylene chloride) and TPH (purgeable and extractable]). The VOC list includes the
suspected source constituent (PCE), its potential degradation products, and other VOCs which
exceeded ITL values for soil or groundwater media. VOC and TPH analyses will be performed in
accordance with USEPA Method 8260 and Method OA-1/0A-2, respectively.

3.4.5 Sampling Re-Cap

Boeing anticipates that thirteen (13) Geoprobe soil borings will be completed to turther characterize
the nature and extent of any impacts to soil at SWMU No. 17. Each of these 13 soil borings will be
completed as a temporary piezometer. Approximate soil boring/monitoring well locations are
displayed in Figure 3-4. Approximately 13 soil samples will be submitted for ottf-site laboratory
analysis. Approximately 13 groundwater samples will be submitted for lab analysis to delineate the

extent of any VOC and/or TPH impacts to groundwater.

P:\5197042\WP\WP-ADDEN\ADDNDM-2\REVADD-2.WPD 7/19/01 13 Harding ESE, Inc.



T
| I
| i { |
i ! i
| [ \
| |
- ; ®7p-3 |
| (58-6) |
| ; I 150 |
i (I 4 25 (6RO)
!
i
| i | MW 1S
f .' ! . s8-17
! @i “CLEAR® FIELD SCREEN
| ° ® 0.006 8
| e - i S8-15 K110
i | | i 470 (DIESEL 'Y
| ; | = s ] q 0.002 (GRO) 5816
| i [ ‘ Py & MW-65 f MW10S Lov Pip
i ' |s8-18 Y chp) SB8-2 (58-10) | ‘ (28-12) 9,01 (oiEseL
| | | Ll . &R0} @31 © 20,170 idos 20 /stvarsn os) e
i | e ] - b 360 (DIESEL
I \ ‘ 1.0079,400  (SB—11) ‘;’5-;, Mu5[® {buo.wb‘
| 1 | | !.70068 24/9.1/58 (S8-3} Py
| ! 4 i NA/NA/NA/12.4/0.1/1.8/8.0 MW9S
j (SB-20) | !
| | ) . D b |
. ) S < 2
i 3038 12/201/252 TP—2 DERIVATIVES)
K w (58-3) 300100 E ’ |
] 3 bt (ND PEAK wdch: | | !
| TP-4 MOST SIWILA ’ ! |
! ! (58-7) TD DIESEL |
. ° i Hoo | i
: 4370, 1/0.1 \ ! |
_ ! i ;
ooy
| |
i
{
|

0.1/0.15
NO

Mwas g2 d
M3 |

LEGEND
. MONITORING WELL

5.4  TOTAL VOCs IN SOIL (mg/kg

SCALE 1"=40'

® rHE BOEING COMPANY
Figure =]

’Hardmg ESE

MACT EC Cc¢
3199 Riverport Tech Center Dnve
St. Louis, MO 63043
314-209-5900

P:#5197042/ 06N/ SHEET S/ Flqure_3-l.dan




D. /RIQ7ZNAD /NOM /ICHEET S /Elauice. -2 dan. 17146

l = HIGH PID READING

|
1 \ g
i I 33 @ TP-5@ re-
| 38-11) (58-1 Mws (@
i 308 {58-9)
| | S 146
{ i -
‘ f s8-13 S84 ®
0.14 @ P-Z
(58-3
| TP—4 58
S8-7
17 L ]
({ 1 ¢
| [ )
Mwgs S8-8
MHg |

SCALE 1"=40'

..mv 39S

(58-20) |

(PRIMARILY
DERIVATIVE
0.08

i
! benzede
)

= )
*MVHJS

r$8-1

N

MWI 1S
@11

.AIVI 10

.
s8-16
LOw PID

S8—-17
@CLAR” FIELD

SCREEN

ND

0. 34 (SIMILAR
T MOTOR OIL)

1
|
!
|
|
!
. |
!
‘
i
|
|
!
|
|
|
g‘
LEGEND
@ MONITORING WE
. >eoprobe Boring and
Temporary Piezometer

5.4

TOTAL VOCs IN GROUNDWATER mg/1)

450 TPH IN GROUDWATER (mg/I)

THE BOEING GCOMPANY
Figure 3-2
VOC and TPH Concentrations in Groundwater for SWMU

No. 1/

Harding ESE

A MACT £EC

3199 Riverport Tech Center Drive
St. Louis, MO 63043
314-209-5900

Nl




SCALE 1"=40"

e
S8-13
[ ]
|
{
de). s8-8
0.007 /
(PCE. MTRE)  no®
no 0.16 (Morar 011
~

S8-5
[ ]
[ o MW 7S 146 (PCE. TCE)
) s8-2 MW-65
S8-18 gl (58-10)
® P-5@ | P @0.2 (TCE. ¥C. DCE)
(SB=11) (5B-1) N5 @ 038 (motor oil
| 54 _(PCE, OCE. 172 (PCE. OCE, (S8-9)
& 1CE) 4 TCE) 273.5 (TCE. DCE)
") 0.57 (motar o D
s8-4® °
TP-2
($8-3)
P-4 0.001 (Butylbenzene)
‘53—7'. .16 (Wotg- O/
y . 0.10
‘\ { (PCE & Degraq Product)

}u.u () ese

®7P-3

(586

5.6 (BTEX & WMTBE !
45 (diasel )

.MWS ’
(58-20) i
0.026
(Banzens
der/vatived
2.4 (diese

T
58-15

(58-12

?‘.;JS- i :“Nln

sm”iig

PYCARREY Y

.‘“"”D%’

L
SB-1¢&

LEGEND

. MONITORING WELL

5.4 TOTAL VOCs IN

450 TPH N GROUMDWATER (mg

GROUNDWATER

(mg

VOC and TPH

THE BOEING COMPANY
Figure 3-3

Concentrations in Groundwater for SWMU No.

February 2001

17

Harding ESE

A MACT EC Company
3199 Riverport Tech Center Drive

St. Louis, MO 63043

314-209-5900

P:/5197042/DGN/ SHEET S/Flqure_3-3.dan

4/16/01




= ’ :
_ - : . T *
aRER
“es ’ ’ ( J

LEGEND

g *
\ T
®

FHE BOEING COMPANT Harding ESE

3199 Riverport Tech Center Drive
St. Louis, MO 63043
314-209-5900

Figure 3-4

Proposed SoilBoring and Temporary Piezometer Locations

P:/5197042/DGN./SHEET S /Flgure_3-4dgn  4/16/0I



McDonnell Dou.glns RFI Workplan Addendum I~

4.0 SAMPLING AND ANALYSIS PROCEDURES

This section describes the pertinent sample collection, monitoring well installation, laboratory analysis,

and aquifer test procedures.
4.1 Direct Push Sampling Technology

4.1.1 Soil Sampling

Direct push/hydraulic soil probe (Geoprobe) subsurface sampling equipment will be utilized as the
primary drilling methodology wherever site conditions permit its use. Geoprobe equipment will be
mounted on a truck or all terrain vehicle (ATV) for subsurface investigations.

The hydraulic soil probe technology utilizes static and percussion forces to drive probing and sampling
tools into the subsurface. The thin-walled soil sampling tube remains completely sealed as it is driven
to the desired sampling depth by steel probing rods. An internal piston is then manually released
allowing soil to enter the sampling fube, which is lined with a disposable polybutylate (acetate) liner.
The sampling tube is then driven turther to collect the soil from the desired depth interval. The

sampling tube is withdrawn and the polybutylate-encased sample is removed from the sampling tube.

An aliquot of sample will be placed directly into the appropriate sample container from each sampling
location. No compositing ot samples shall be pertformed. The samples collected for VOC analysis
will be filled to the top of the jar to minimize the amount of headspace in the jar which may result in
the loss of volatile compounds from the sample. Samples collected for organic analysis shall be
immediately placed into an iced sample cooler to prevent the loss of volatile compounds. Soil samples
acquired for metals analysis will be collected by placing an aliquot ot soil into an appropriate glass
sample container. Sample container requirements are described in the previously approved Quality
Assurance Project Plan (QAPP).

To prevent cross-contamination between samples, the sampler shall wear disposable latex gloves
during the collection of the samples. The sampler shall don a new pair of disposable gloves betore
collecting each sample. Also, the sampler shall decontaminate the sampling devices prior to each use.

Decontamination procedures are discussed in the QAPP.

Following completion, each Geoprobe boring will be grouted with a bentonite slurry that is tremied to
the bottom of the boring. The surface asphalt or concrete at each boring location will be repaired.
Portable roll-off containers will be used to accumulate soil cuttings for subsequent transter into larger
roll-off units and management by Boeing. Any decontamination liquids generated will be disposed of
at the IWTP.
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4.1.2 Groundwater Sampling

Due to the limited availability of shallow groundwater at the site, temporary piezometers will be used
to collect groundwater samples from the shallow soil borings. Each temporary piezometer will be
constructed of 1-inch diameter PVC with flush-threaded joints. Five-foot screen sections will be
utilized at the bottom of each installation. Each temporary piezometer will be installed to an

approximate completion depth of 16-20 ft bls.

Prior to the collection of groundwater samples, each temporary piezometer will be purged using a
disposable polyethylene mini-bailer. Due to the limited availability of groundwater in the shallow
water-bearing unit, each temporary piezometer will be purged by removing one well casing volume of
groundwater. Upon completion of the purging process, groundwater samples will be collected using a
dedicated mini-bailer. Low flow sampling techniques are not being utilized for this stage of the field

investigation due to the screening/delineation nature of the eftort.

4.2 Monitoring Well Installation Procedures

Any monitoring wells (if needed) will be installed in accordance with standard hollow-stem auger
(HSA) drilling methods using 8 1/4-inch (or 4 1/4-inch) internal diameter (ID) hollow-stem augers.
Prior to drilling at the initial and all subsequent borings, ancillary rig equipment will be cleaned using
a high pressure cleaner wash at the temporary on-site decon station to eliminate cross-contamination

between successive drilling locations.

During the monitoring well installation process, soil samples will be collected at select locations/
intervals for tield screening, lithographic description, and potential chemical analysis. Soil samples
will be collected using either a Lasky (5' x 4") core barrel or a split spoon (2' x 2") sampler. Each
sampler will be opened and immediately scanned with a PID and/or FID to identity potential presence
of VOCs. To maintain lithographic descriptive consistency, each soil sample will be described and
classified in accordance with the Unified Soil Classification (USC) system.

Each monitoring well will be installed in accordance with the QAPP and the following general

protocols:

1) Each monitoring well will be constructed of 2-inch diameter PVC with flush-threaded joints.
Ten foot screen length sections (0.010-in slot) will be installed within each well.

2) The artiticial sand pack will consist of chemically inert, rounded, silica sand and will be

placed to a height ot approximately two feet above the top of the screen.
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3) A bentonite pellet seal three feet in thickness will be placed above tﬁe sand pack material.

4) The annular space above the bentonite pellet seal will be sealed with cement/bentonite grout.
5) Each monitoring well will be completed with a ﬂush—mmmted, water-tight px‘(')yective casing.
6) Well construction details will be recorded on standard tield forms.

Special installation procedures will be utilized for any potential deep wells that are installed to the
bedrock surface to ensure that cross-contamination does not occur between the shallow and deep
saturated units. Any deep wells will be constructed by using 8-1/4" 1.D. hollow stem augers to set a
10-inch casing at an approximate depth of 60 ft bls. The casing will be grouted from the bottom of the
casing to ground level. After the grout has set, the boring will be advanced to total depth
(approximately 70 ft bls) using 4-1/4" 1.D. hollow stem augers.

After installation, all monitoring wells and piezometers will be developed to ensure that particulate
matter introduced into the formation from the drilling process is removed, and to ensure good
hydraulic connection with the formation. Formation water and tines will be evacuated throughout the
water column. A bailer or submersible pump will be moved up and down throughout the water
column in the screened portion of the well to maximize water tlow through the entire screened length.

A surge block may be used to facilitate flow of water into the formation between withdrawal periods.

Development procedures will be continued until one of the following criteria is met:
*  Removal of a minimum of three well casing volumes or until the well is dry; or
»  Stabilized measurements of pH, temperature, and specitic conductance are recorded

(e.g. consecutive field readings within 10 percent ot each other).

4.3 Field Screening and Sample Selection Procedures

Each soil sample will be screened in the field with a photoionization detector (PID) for total organic

vapors (TOV) by the headspace method. This will involve placing a portion of the soil sample into a
resealable plastic bag or similar container and allowing time for volatilization, if any, to occur. The
concentration of VOCs that partition from the soil to the gaseous state are then recorded in parts per

million (ppm) by placing the PID probe into the container headspace.

The PID will be calibrated at a minimum of once per day during the RFI field eftort. Instrument
calibration will be performed in accordance with the manutacturers' recommended procedures using
either commercially available or laboratory-provided calibration standards. All calibration data will be

recorded in the Field Equipment Calibration Logbook.
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4.4 Sample Collection Procedures

Samples will be collected and submitted for oft-site chemical analysis of nine seleutcd VOCs and TPH
according to the target constituent list identitied for SWMU No. 17. The proposed analytical
parameters were selected based on RFT results and knowledge of chemical usage for SWMU No. 17.

4.4.1 Soil Sampling

Soil samples will be collected from selected borings/intervals for lab analysis using the 4-ft Macro-
Core Geoprobe sampler, Lasky core barrel, or split spoon sampler. In the event that coarse gravel fill
material is encountered below the concrete and collection of sufficient soil volume is not possible, the
borings will be advanced until finer-grained materials (e.g. sand, silt or clay) are encountered, and the

Sample then collected.

The results of the field screening (PID, visual observation) will be utilized in the selection of sample
intervals. The sample with the highest TOV level will be submitted for chemical analysis. Visual
observations by the tield geologist will also be considered in the sample selection process. Refer to

4.4.2 Groundwater Sampling
Water level measurements will initially be pertormed using an electronic water level probe and
measured to the nearest 1/100 foot. Data will be recorded in a field notebook and subsequently

transterred to a standard monitoring form.

Prior to the collection of groundwater samples, each monitoring well will be purged using a downhole
submersible pump or a disposable polyethylene bailer. Each monitoring well will be purged by
removing a minimum of three well casing and sand pack volumes of groundwater and obtaining
stabilized tield parameter readings, or until dry. If groundwater is turbid after completion of the well
purging process, the silt/clay particulates will be allowed to settle prior to initiating sample collection
activities. A settling period of 1-6 hours is anticipated. Groundwater will subsequently be
sampled/collected from the top of the water column. These measures will serve to minimize sample

turbidity, thus enhancing the accuracy of the associated analytical results.

The following collection procedures will be observed when using a bailer to sample a groundwater

monitoring well:
*  Lower the bailer slowly to the interval from which the sample is to be collected.

. A determined effort will be taken to minimize disturbance of the water column when

raising and lowering the bailer in order to prevent aeration of the water column.
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»  Sample bottles will be filled by allowing the water to flow out the valve in the b()ttoin of
the bailer and into and along the side of the sample bottle.

The following constraints will also be observed when using a bailer:
*  Only bottom-filling HDPE bailers or bailers made of other inert materials will be used.

*  Only unused, decontaminated, or dedicated bailer line will be used.

* A reel upon which the bailer line may be wound is helpful (but not required) in lowering

and raising the bailer. It also reduces the chance of contamination.

4.4.3 DNAPL Sampling Considerations

Screening methods (interface probe and visual observation) will be utilized to evaluate the presence of
potential DNAPL during the supplemental investigation. For any locations that indicate the presence of
DNAPL, additional sample collection procedures will be implemented. If feasible, a dedicated bailer or
submersible pump will be used to collect a DNAPL sample. The DNAPL samplc will be submitted to an

off-site laboratory for product [ingerprint analysis.

4.5 Quality Assurance/Quality Control Samples

In accordance with the previously approved QAPP, one duplicate soil sample will be collected and
analyzed per twenty soil samples. The soil duplicate samples will be analyzed for the target list of
VOCs and TPH.

4.6 Sample Management, Preservation, and Chain-of-

Custody Procedures
Upon collection, each sample will be managed according to the procedures described in this
subsection. These procedures have been established in accordance with the QAPP. Appropriate
USEPA analytical methods, sample preservation techniques, sample volumes, and holding times are

also presented in the QAPP.

4.6.1 Sample Containers

Samples will be collected into sample containers which have been pre-cleaned and assembled to
USEPA's Protocol "B". The volume of sample collected and the type of container used will be
determined by the suggested volumes described in SW-846 for the particular analysis. A summary of

the bottle requirements and sample volumes is included in the QAPP.
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4.6.2 Sarﬁple Management

Immediately upon collection, each sample will be properly labeled to prevent misidentification. The
sample labels will include the sample number, the sample location, the sample depth, the date
sampled, the time sampled, the analyses to be performed, and the sample collector's name. The
sample labels will be affixed to the sample jar immediately upon collection. The sample labels will be

made of waterproof material and filled out with waterproof ink.

After labeling, the samples will be placed into an appropriate shipping container. Samples collected
for organic analysis will be placed into a shipping container with sufficient ice or ice packs to maintain
an internal temperature of four-degrees (4°) Celsius during transport to the laboratory. The samples
will be appropriately packaged in the shipping container to minimize the potential for damage during
shipment. A completed chain-ot-custody form will be placed in each shipping container to accompany

the samples to the laboratory. The shipping containers will then be sealed with several strips of

strapping tape.

The sample containers will be shipped via overnight courier (such as Federal Express) to the

designated off-site laboratory. Samples will be shipped so that no more than 24 hours elapse trom the
time of shipment to the time the laboratory receives the samples. The method of sample shipment will
be noted on the chain-of-custody forms accompanying the samples. Strict chain-of-custody procedures

will be maintained during sample handling.

4.6.3 Preservation

Samples for organic analyses will be preserved by placing each sample immediately into a cooler with
sufficient ice or ice pack material to maintain a temperature of 4-degrees (4°) Celsius or less during
transport to the laboratory. Sample preservation is not required for soil samples collected for metals
analysis. Hydrochloric and nitric acid will be added to groundwater samples that are being analyzed
for VOCs and metals, respectively. The required sample preservation methods for the specitic

constituents are included in the QAPP.

4.6.4 Chain of Custody
A chain-of-custody program will be followed to track the possession and handling ot individual
samples from time of collection through completion of laboratory analysis. Copies of the chain-of-
custody record will be retained in the permanent tile for proper documentation. The chain-of-custody
torms shall include at a minimum:

e Sample number;

e Date and time of collection;

e Sample type (e.g., soil, groundwater, etc.);

e  Parameters requested for analysis;
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e  Signature of person(s) involved in the chain of possession; and

* Inclusive dates of possession.

4.7 Analytical Methods

The samples will be submitted to a qualified ott-site laboratory for analysis. Sample analyses shall be
conducted for nine selected VOCs (beniene, 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE, PCE, 1,1,2-
trichloroethane, TCE, vinyl chloride, and methylene chloride) and TPH (purgeable and extractable
petroleum hydrocarbons) in accordance with USEPA Method 8260 and Methods OA-1/0A-2 as
previously described in Section 3.4. Lab quality assurance/quality control procedures will comply
with the requirements of the QAPP.

4.8 Aquifer Test Procedures

4.8.1 Pump Test Procedures

A short-term pump test will be performed to evaluate hydraulic conductivity, transmissivity, hydraulic
interconnection, and other hydrogeological properties of the saturated unit within the source area.
This data will be used with gradient information to determine groundwater tlow velocities. The test
will be conducted using a Grundfos submersible pump to extract groundwater from the designated
monitoring well location. Resulting water levels will then be measured at adjacent monitoring
wells/piezometers. The duration of the pump test will be determined in the tield based upon the water

level changes tor the adjacent piezometers/monitoring wells.

4.8.2 Slug Test Procedures
If groundwater recovery at MW-7S is insutficient to complete the previously described pump test, an

aquifer slug test may be pertformed to evaluate the hydraulic conductivity of the water-bearing unit.

The slug test would be performed by lowering the water level in monitoring well MW-7S, then
monitoring the rate of groundwater recovery. A plastic slug will initially be inserted into the water
column. Then, water levels will be allowed to equilibrate prior to removing the plastic slug. The
associated response time for each well will be recorded using a data logger equipped with a calibrated
transducer. Water levels will be recorded to the nearest 0.001 foot and reterenced to the top of each

well casing.
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4.9 Equipment Decontamination Procedures

All drilling and sampling equipment will be decontaminated prior to initial use at the Facility.

Decontamination of Geoprobe equipment and other pieces of equipment will be performed at the

drilling locations. Rinsewaters will be collected into a bucket or drum.

To prevent possible cross-contamination between samples, all down-hole drilling tools and sampling
equipment will also be decontaminated between boring locations. Decontamination procedures for
sampling equipment will consist of a wash of an Alconox solution, a potable/tap water rinse, followed

by a distilled water rinse.

4.10

Waste Collection and Disposal Procedures
Waste materials derived from the tield investigation, such as drill cuttings, decontamination
rinsewaters, and personal protective equipment, will be accumulated in portable roll-oft containers for
subsequent transfer into larger roll-off units and management by Boeing. Equipment decontamination
rinsewaters will be transterred to the influent of the IWTP where they will be treated to meet
discharge standards in a similar manner with the chemical process influent.  Any drums with solid

materials will remain on-site until proper disposal arrangements are completed by Boeing.
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5.0 EVALUATION OF INVESTIGATION RESULTS

Investigation results will be evaluated and subsequently presented in the RFI Report as described in the
previously approved RFI Workplan and Workplan Addendum. In addition, the revised RFI Report

will also address the following issues:

e New data and findings associated with the supplemental investigation of SWMU No. 17

will be incorporated in the revised RFI Report;

e  Existing data tables and figures will be updated to reflect the results of the supplemental

investigation and quarterly groundwater monitoring program;

e New contaminant isoconcentration maps and/or other visual representations will be

prepared to depict the horizontal and vertical extent of contamination;

*  Fate and transport descriptions will be provided to address any DNAPL that is detected in

the supplemental investigation; and

e Risk assessment calculations/conclusions will be updated to incorporate all new data that

are acquired from the supplemental investigation.
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6.0 QUALITY ASSURANCE / QUALITY CONTROL

Quality assurance and quality control (QA/QC) procedures for the supplemental investigation will be
performed in accordance with the previously approved RFI Workplan, RFI Workplan Addendum, and

the associated QAPP. QA/QC measures for the supplemental SWMU No. 17 investigation and

laboratory analysis are described below.

6.1 Field Quality Assurance/Quality Control Measures

Quality assurance of the field data will be maintained by field team personnel who are involved with
the collection and handling of the required data. Each individual is required to perform specific tasks
and document the completion of each task. Field quality assurance/quality control for this project shall
be maintained by proper documentation of the actual work performed including date of performed
work, daily project tasks, sample locations, sample collection times, specific field observations,
weather conditions, air monitoring results, and identification ot assigned field personnel.
Documentation of the work performed shall be in the form of a field log book maintained by the

field supervisor.

Quality control of the field data will be maintained through the collection of duplicate, equipment
blank, and trip blank samples. Analysis ot these samples will facilitate an evaluation of the sample

collection and handling procedures, as well as the reproducibility of the data.

One (1) soil duplicate sample will be acquired for every 20 samples collected, or a minimum of one
(1) sample every day of field sampling activities, to allow an evaluation of the reproducibility of the
data. Duplicate samples will be acquired by collecting a sample volume trom a selected location
which is equal to twice the typically required sample volume. The sample volume will be split and
placed into appropriate sample containers to produce two (2) separate laboratory samples. Each
sample will then be identified with a unique sample identification number and submitted for analysis of

the same suite of constituents.

Based on the anticipated collection of 11 groundwater samples during the groundwater monitoring
event, 1 field duplicate groundwater sample will be collected for laboratory analysis.

The duplicate sample will be collected using the same method employed for the field samples. The
sample volume acquired will be twice the typically required sample volume. Each sample will be

identified with a unique sample identification number and analyzed for the same suite of constituents.

Field blanks will not be collected since disposable sample liners are being utilized for the soil sampling
efforts. These liners eliminate the need for equipment decontamination procedures between borings.

Similarly, field blanks will not be required for the groundwater sampling ettforts since new dedicated
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equipment will be utilized for each groundwater sample. Trip blanks will be utilized for quarterly
groundwater monitoring events in which s'amples are submitted for laboratory analysis of VOCs.

6.2 Laboratory Quality Assurance/Quality Control

Procedures
The selected laboratory (Ehvironmental Science Corp. or TestAmerica) will perform the laboratory
analyses required by the scope of this Workplan Addendum II according to the specific procedures
described in the QAPP. The QA/QC procedures shall be in accordance with USEPA's SW-846,
Chapter 1, Quality Control which addresses such items as laboratory blank samples, replicate samples,

spike samples, and instrument calibration data.
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7.0 HEALTH AND SAFETY

All RFI investigation tasks performed at the Boeing Facility shall be conducted in accordance with the
previously approved site-specific Health and Safety Plan (HASP) dated November 25, 1997.

The HASP will consider conditions relevant to the site and will be reviewed by ESE's Health and
Safety Officer. The HASP will comply with the Occupational Safety and Health Administrations
(OSHA's) specifications contained in 29 CFR 1910.100. ESE personnel and subcontractors involved
in site investigation activities will read the HASP before beginning work at the Facility, as well as

participate in daily health and safety meetings.

An acceptable health and safety program shall be implemented to protect the field personnel from the
potential exposures associated with subsurface sampling. Elements of the Health and Safety Program
include:

e Health and Safety Plan (HASP) prepared by QST personnel in coordination with Boeing

safety/environmental personnel;

*  40-hour HAZWOPER training for tield sampling team members;

e 8-hour supervisory training for team’leader;

e  Site-specific safety briefing; and

e Use of Level D protective equipment.

Boeing policies also specify an additional health and safety requirement. All ESE and subcontractor
personnel must read the Boeing Vendor/Contractor Safety/Environmental Awareness Guide prior to
acquiring an approved contractors badge. The approval process must be completed prior to the

commencement of any work at the Facility.
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Appendix A

' Soil Boring & Monitoring Well Logs
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1998 Soil Boring & Monitoring Well Logs
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QST Inc.-

FIELD BOREHOLE. LOG

~ BOREHOLE NUMBER:
SWMU No. 17 SB-1

PROJECT NUMBER 5197-042

PROJECT NAME McDONNELL DOUGLAS

SITE LOCATION ST. LOUIS, MISSOURI

BORING LOCATION SWMU No. 17

DRILLING COMPANY . Petro-Probe

DRILLING METHOD *1 GeoProbe

DRILLING METHOD *2  None _
SAMPLING METHOD *1 Macro-core w/ 4 Ft liner
SAMPLING METHOD *2: None

GEOLOGIST Scott George

DATE BEGUN 02/04/98

DATE COMPLETED 02/04/98

HOLE DIAMETER 2 in

TOTAL DEPTH: 17 Ft

GROUND SURFACE ELEVATION NA

NORTH COORDINATE NA

EAST COORDINATE NA »

WATER LEVEL DURING DRILLING 14.5 Ft

SHEET:1 OF 1

COMMENTS

DEPTH

SAMPLE
INTERVAL
SAMPLE NUMBER
RECOVERY

PID (ppm)
USCS SYMBOL

Tem porary piezometer TPl installed.
E oF cosung elevation: 294
ee .010-1n. slot

LITHOLOGY

00

ASPHALT, 0-1 ft

PILL, 1~2 Pt

20 7

T -

310 T
=1
- § 5-3

SILTY CLAY, 2-5 ft,

CL

7TS%

330

50

NO RECOVERY, 5-9 ft

4
60
1
70 A 119

S%

30 T

SILTY CLAY,
100

150 | CL

130 IIII

L SILTY CLAY,
1490

CL

Not Recorded

160 A
3595

170

180

00 T

stained, dry

9-13 f't,
iron staining

13-17 ft,
petroleun-1ike sheen

4, 4, )
&39¢056C$Q
O OP OO

dark brown grading to yellow brown,

light grey, grey-brown, moist, soft,

l1ght grey, grey-brown,

wet,  |o— — — —




QST Inc.

.- FIELD BOREHOLE -LOG -

BOREHOLE NUMBER
SWMU No. 17 SB-2

PROJECT NUMBER 5197-042

PROJECT NAME McDONNELL DOUGLAS

SITE LOCATION  ST. LOUIS, MISSOURI

BORING LOCATION SWHMU No. 17

DRILLING COMPANY Petro-Probe

DRILLING METHOD *1 GeoProbe

DRILLING METHOD *2 None ;

SAMPLING METHOD *1 Macro-core w/ 4 Ft |liner
SAMPLING METHOD *2 None

GEOLOGIST Scott George

DATE BEGUN: 02/04/98

DATE COMPLETED:02/04/98

HOLE DIAMETER 2 in

TOTAL DEPTH 12.5 Ft

GROUND SURFACE ELEVATION: NA

NORTH COORDINATE NA

EAST CODRDINATE NA

WATER LEVEL DURING DRILLING 10 Feet

SHEET:1 OF -1

COMMENTS

DEPTH

SAMPLE
INTERVAL
SAMPLE NUMBER
RECOVERY

PID (ppm)
USCS SYMBOL

LITHOLOGY

10 +
20 CL
14

TOx —)
w

1.5

50

60 -+ CL

S0O%

0 7 5

B0 + 13

90 T

SO%

39

120 -&

B30
140 +
150

60 t

B0
190 -1

0 4

ASPHALT, 0-0 5 ft
SILTY CLAY, 0 S - 3 ft, dark brown, firm, dry

SILTY CLAY, 3-10 ft,
mottled, slight

moist

SILTY CLAY, 10-12 S ft,

stains,

light ?rey-brown, yel low,
y moist grading to very

s Bl v s % S

I
l
|

light grey, mottled, iron

wet




QST Inc. : * FIELD BOREHOLE

LOG : BOREHOLE NUMBER-

SWMU No. 17 SB-3

PROJECT NUMBER S5197-042

PROJECT NAME McDONNELL DOUGLAS

SITE LOCATION: ST. LOUIS, MISSOURI

BORING LOCATION SWMU No. 17

DRILLING COMPANY Petro-Probe

DRILLING METHOD *1 GeoProbe

DRILLING METHOD *2 None .

SAMPLING METHOD *1 Macro-core w/ 4 Ft liner
SAMPLING METHOD *2 None

DATE BEGUN 02/049/98

DATE COMPLETED 02/04/98
HOLE DIAMETER: 2 in

TOTAL DEPTH: 12.5 Ft

GROUND SURFACE ELEVATION: NA
NORTH COORDINATE NA

EAST COORDINATE  NA

WATER LEVEL DURING DRILLING: 10 Ft

GEOLOGIST: Scott George SHEET:1 OF:1
COMMENTS
W Temporary piezometer TPZ installed.
a a5 Top-of-casing elevation: 99.
3 = @ Screen: b Ft7, 0.010-1n. slot
= z > € b
< o 0. >
u > L L Q w
X 1 < > —
— o w a o (9]
a z = p (@] o [®]
8 |65 || ¥|& |3 LITHOLOGY
" " ASPHALT, 0-1 Ft
i —_ FILL, 1-4 5 Ft, osphalt, gravel, sand, clay vso‘?pgo?pg"o‘opgo
1 S0 A0 870
20 ® S%n pQ Qd P:Q QAPQ%
5 o 5 |14 ST oS
Q570 8570 8550
[ @IS
" ST
50 4 FILL, 4 5-8 5 ft, gravel in sampler . s%g«%gﬁggﬁg
L (OSPIOPAR00
fooQ;giﬁo ";A?@Q
L " s%gK\QAPAOQ Pﬁe%
10 o SR
'QO vﬁo V‘GO N
T O a0 a0 O
| CROR L
_: ©SILTY CLAY, 8.5-12 5, grey-brown, mottled yellow brown, [— — — — 4
90 wet, soft B i
wo 1 L ]
I 7 o e =
wo f| i o EE Ty
120 1 R R T
130 1
190 A
150 -
60 T
1m0 -+
180 +
t
90 +
200 T




0ST Inc. - . FIELD BOREHOLE LOG . _FIREPA o
SWMU No. 17 SB-4

PROJECT NUMBER 5197-042 DATE BEGUN 02/049/98

PROJECT NAME McDONNELL DOUGLAS DATE COMPLETED:02/04/98
SITE LOCATION  ST. LOUIS, MISSOURI HOLE DIAMETER 2 in
BORING LOCATION. SWMU No. 17 TOTAL DEPTH 21 Ft
DRILLING COMPANY: Petro-Probe GROUND SURFACE ELEVATION: NA
DRILLING METHOD *1 GeoProbe NORTH COORDINATE NA
ORILLING METHOD *2 None EAST COORDINATE NA
SAMPLING METHOD *1 Macro-core w/ 4 Ft liner WATER LEVEL DURING DRILLING: 6 Ft & 16.5 Feet
SAMPLING METHOD *2 None
GEOLOGIST Scott George SHEET 1 OF 1
COMMENTS
@
L
o |
= =}
= - o
4 Z > € 5=
< o Q. >
w > W [w} a »
T i ;i > | -
= L L a o »
b lez || 3|8 |8
[=] ®» = %3] x | a = LITHOLOGY
| © ASPHALT, 0-1 Ft
10 -~ e
FILL, 1-9 Ft SOTOIOTOSOTEEN
ogaogqo%o
20 1 % %o%og%
| : S
307 ’OoQ 259 .OOQ.O
' 39 | CLAY FILL, 4-45 Ft, dark brown __
1 CLAY, 4.5-8 5 ft, grey to loight grey, soft,
50 wet at 6 ft
1 c ¥
60 . § 7 »® L
+ ‘:‘1 n
0 T @
BO 13
90 4+ NO RECOVERY, B S-11 S Ft
100
0
110 7
_: 7 SIL?YSANDYCLMM 5-13.5 Ft, dork grey, slightly
120 ?i—g L moist, slightly silty ond sandy
130 5‘
140 + 2 AT TY LA TSR P T e e e e
SILTY CLAY, 14-16 Ft, dork grey, moist to very moist, | — — — — -
J- gé:{q 8 oL soft S P
Sl | 1a-16 SRR O T R
160 + - : S
I CLAY, 16-18 S ft, dark grey, wet, very soft ¥
170 A CL
180 )
il 9 cL | cLAv. 185-21 Ft. grey, soft
00 + \l{
210




* BOREHOLE NUMBER

FIELD BOREHOLE LOG _
SWMU No. 17 SB-5

0ST Inc.

DATE BEGUN: 02/04/98

DATE COMPLETED:02/04/98

HOLE DIAMETER 2 in

TOTAL DEPTH 12.5 Ft

GROUND SURFACE ELEVATION' NA

NORTH COORDINATE NA

EAST COORDINATE NA

WATER LEVEL DURING DRILLING 8. 5 Feet

PROJECT NUMBER 5197-042

PROJECT NAME: McDONNELL DOUGLAS

SITE LOCATION ST. LOUIS, MISSOURI

BORING LOCATION  SWMU No. 17

DRILLING COMPANY: Petro-Probe

DRILLING METHOD *1 GeoProbe

. DRILLING METHOD *2 None

SAMPLING METHOD *1 Macro-core w/ 4 Ft liner
SAMPLING METHOD *2 None

GEOLOGIST Scott George SHEET1 OF 1
COMMENTS
@
L
@ =
= o
=) - @
—J z D E =
< x a | »
w > w ] a | ®»
I o = = J > =
— a w a o w
o = = b4 o (=] O
8 |54 |5 | & |& |9 LITHOLOGY
wl ASPHALT, 0-0 5 Ft _
10 FILL, glg;40? E;éebFICks' rock, dork brown, grey 6:%5;$:%?5$:%;5K) |
(>%§@C@é}$:u’b(>
20 O°P @ Lo O
o® M/, Q
i o 3
30 N SOAOQOAOQOAOQO
(B
so% SLOTZS
10 3 <> <> > <>Ov
OPIOPROPO
CLAY, 4 5-8 S ft, dark grey grading to light grey,
30 sof t, dcmp petroleum like odor
CL
60 N
1N
70 N~ T
80 5
" 'NO RECOVERY, 8 5-12 5 Ft, wet, 100 ppm on groundwater -
3.0
headspace, droplefs of apparent product
(dark, oily) on core barrel
100 100
0
110
120
130
1490
150
160
170
180
190
00




BOREHOLE NUMBER

-FIELD BOREHOLE LOG —— :
SWMU No. 17 SB-6

QST Inc.

DATE BEGUN 02/05/98

DATE COMPLETED 02/05/98

HOLE DIAMETER 2 in

TOTAL DEPTH: 12.5 Ft

GROUND SURFACE ELEVATION: NA

NORTH COORDINATE - NA

EAST COORDINATE NA

WATER LEVEL DURING DRILLING 9.5 ft

PROJECT NUMBER 5197-042

PROJECT NAME McDONNELL DOUGLAS

SITE LOCATION ST. LOUIS, MISSOURI

BORING LOCATION' SWMU No. 17

DRILLING COMPANY: Petro-Probe

DRILLING METHOD *1 GeoProbe

DRILLING METHOD "2 None.

SAMPLING METHOD *1 Mocro-core w/ 4 ft Ilner

SAMPLING METHOD *2 None
GEOLOGIST Scott George

SHEET1 OF 1

DEPTH

SAMPLE
INTERVAL
SAMPLE NUMBER
RECOVERY

PID (ppm)

USCS SYMBOL

COMMENTS

Temporory piezometer TP3 installed.
E of -cgsing elevotlon 33
een: b Ft., 0.010-in. slot

LITHOLOGY

00

20 T
1 60%

30+ 2

90 =

50
60 - 80

80%
0 - 105

80 T

30 T
100 1

9 |o
Ak

1no ¢ 10d

120

130
150

60 T

190

00 t

CL

CL

ASPHALT, 0-1 Ft

FILL, 1-4 5 Ft, asphalt, gravel, some clay

SOAOQOAOQObgo
£3§£§(izg(iz3£)

SILTY CLAY, 4 5-8 5 Ft, grey, uniform,
strong petroleum-1ike odor

domp to very domp

~ SILTY CLAY, 8 5-12 5 Ft, grey, dark grey, wet, strong

petroleum-11ke odor
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QST Inc.

FIELD BOREHOLE LOG. -

BOREHOLE NUMBER

" SHWMU No .

17 SB-7

PROJECT NUMBER 5197-042

PROJECT NAME  McDONNELL DOUGLAS
SITE LOCATION ST. LOUIS, MISSOURI
BORING LOCATION SWMU No. 17

DRILLING COMPANY

DRILLING METHOD °1
DRILLING METHOD °2
SAMPLING METHOD *1

DATE BEGUN 02/06/98
DATE COMPLETED:02/06/98
HOLE DIAMETER 2 in
TOTAL DEPTH 32.5 Ft

Petro-Probe
GeoProbe

None

Mocro-core w/ 4 Ft liner

GROUND SURFACE ELEVATION NA
NORTH COORDINATE NA
EAST COORDINATE NA

WATER LEVEL DURING DRILLING 6-25 Ft

SAMPLING METHOD *2 None
GEOLOGIST Scott George SHEET'1 OF 1
COMMENTS
ot é 5
T t TP4 tol led.
@ 4 TSEESFEEZs?ésngivgﬁign: 9978 ¢
= . 2 ScFeen: b Ft>, 0.010-in. slot
g =z > € = . .
wE " o a > No samples col lected fFor chemical aonalysis.
= @ i} > -
— aw a =) 10}
a = = = o o O
8 |55 | S| &l |8 LITHOLOGY
00
k ASPHALT 0-0 5 Ft I——
10 A ’r FILL, 0 5-4 ft, asphalt, gravel, sslightly moist to ()?Pq(ﬁﬂkg:ffk()
r very moist QO'VQOVQOVQ
20 1 x [OPIP AP
30 =] i Q50 3530 850 Y
il 171 _ OO
E SILTY CLAY, 4-8 S ft, dark grey, some black, mottled, -
50 wet [ — — — — 4
60 -t = 118 CL __:_:]:_:_:
I s |
10 tfF r .  EEa—e
80 1 —
90 FILL, 8 5-12 S ft, gravel, clay at base, wet, poor o (&Z? q?? e
recovery sOOPX ?PXO?PXO
i $ vﬁovlﬁ =
1no - o~ (493 \OSPaOSPOSP)
T TR
12[] n SOA QOA ':QOA Qo
130 SILTY CLAY, 12 5-15 Ft, dark grey-brown, soft, slightly | — —
q7 cL sandy, wet, occasional wood fragments = |— — — — —|
ly g ]
5 ) 44 cL SILTY CLAY, 15-17 ft, daork olive grey to balck (5Y 3/2), | —— "~~~
60 1 dark brown (10YR 2/2), moist to wet, — ]
o 4 - oo.....OCCOSIONG] WOOD |
3 CLAY, 17-20 Ft, dork grey, soft, uniform wet, plastic
80 T 2
190 1 L |6 CL
200 A
CLAY, 20-25 ft, light to medium grey, tight, hard,
210 A plastic, moist to wet
220 -
30 1 3 CL
In
240 1 .
250 ot < T o
1 7 CLAY, 25-32 S ft, grey (5Y, SI), moist, hord, very
%0 1 plastic
210 ¢+
B0 + §
HO_E 2 CL
00 1
10 A 2
o
20 0
B0 A
M0 —L
B0 +




ST Inc.

FIELD BOREHOLE LOG:

BOREHOLE NUMBER
SWMU No. 17 SB-8

PROJECT NUMBER 5197-042
PROJECT NAME McDONNELL DOUGLAS

SITE LOCATION  ST. LOUIS, MISSOURI

BORING LOCATION SWMU No. 17
DRILLING COMPANY Petro-Probe
DRILLING METHOD *1- GeoProbe
DRILLING -METHOD *2- None

SAMPLING METHOD *1 Mocro-core w/ 4 Ft llner

SAMPLING METHOD *2 None
GEOLOGIST Scott George

DATE BEGUN 02/06/98

DATE COMPLETED 02706/98
HOLE DIAMETER 2 in

TOTAL DEPTH: 12.5 Ft

GROUND SURFACE ELEVATION NA
NORTH COORDINATE - NA

EAST COORDINATE  NA

SHEET:1 OF:1

WATER LEVEL DURING DRILLING 10 Ft

DEPTH

SAMPLE
INTERVAL
SAMPLE NUMBER
RECOVERY

PID (ppm)
USCS SYMBOL

COMMENTS

Boring headspace: 6-7 Ft: 34
7-8.5 Ft: 9
11.5-12.5 Ft: 4

333

10 ]

20 7

SO%

10 + 0

T

4 11
60 “

80

30 + 0

7O0%

CL

| =J

120 ¢ |II

130 +

=D
N0

150 1
60 T

1m0 +

190 A

00 A1

" NO RECOVERY, 8.5-95 Ft

© SILTY CLAY, 9 5-12 5 Ft, grey-brown, yellow brown,

ASPHALT, 0-0 S fFt
FILL, 0 5-4 5 ft, gravel

. 13&

O QO 'QO
(o7 (o)

<>g§o(>t§ <>

OOQ

% <)<> <>
\Os Opc
«:PP«:P

Q)
PEK)

NO RECOVERY, 4 5-6 Ft

SILTY CLAY, 6-8 5 ft, grey-brown, yellow brown,
mottled, moist

mottled, wet, soft




WELL ID

@sT Inc. . FIELD BOREHOLE. LOG

[MiW-5 (SWMU No. 17 $B-9)

PROJECT NUMBER: 5197-042
PROJECT NAME McDONNELL DOUGLAS
SITE LOCATION ST. LOUIS, MISSOURI

DATE BEGUN 04/20/98
DATE COMPLETED 04/21/98
HOLE DIAMETER 149 inches ond 8 inches

BORING LOCATION SHWMU No. 17 TOTAL DEPTH 4S5 Ft
DRILLING COMPANY QST, Inc. WELL CASING ELEVATION 100.7
DRILLING METHOD *1 10.25" HSA NORTH COORDINATE NA
DRILLING METHOD *2 4.25 HSA EAST COORDINATE NA
SAMPLING METHOD *1 Split spoon WATER LEVEL DURING DRILLING Not recorded
SAMPLING METHOD *2 Split spoon )
GEOLOGIST - Scott George SHEET 1 OF 1
WELL CONSTRUCTION DATA
§ WELL CONSTRUCTION 2-in PVC; 10-ft 0.01 slot screen Z
b= . § SCREENED INTERVAL 32 - 42 Ft g
2 =z = & E SAND PACK INTERVAL 30 - 92.5 Ft Q
. |wZ|w | S| & | ® | BENTONITE SEAL INTERVAL 30 - surface g
N e & 8| o &3 OUTER PVC CASING *1 10-in From O - 26 Ft 32
=) S5 | & | g |& | 38 OUTER PVC CASING °2: None* LITHOLOGY % 8
L 14 _ ASPHALT, 0-0 5 3
; 8 FILL, 0-2 S Ft, gravel, claoy, block EE E%
2 $s S5
3 = 25 SILTY CLAY, 2.5-3 5 Ft, light to dark brown, kL EE
q . slightly domp, petroleum-|ike odor 44 E:
AUGERED THROUGH, 3 5-24 Ft, OVM up to 37 ppm on 49 44
5 cuttings 44 44
. EE EE
: i B
; 1 B
X 11 B
u 18 B
12 5 1 B
13 £ EE EE
N : 18 B
E EE 4
b 5 18 B
e e s e
17 EE 4
1 1 B
18 B
19 44 %
e o S e
2 gg M
2 18 B
2 EE EE
2 11 K
< " CLAY, 24-30 Ft grey-green, plastic, hord, damp to EE EE
] - slightly damp ’ ’ ‘ EE EE
26 CL dAd dd
2 517 2117
SB-9
28 - 27-28
29 855
30 = e
CLAY, 30-36 ft, grey-green, occ brown mottling
31 firm to hord, occ soft
R 668
7 CcL
) S17 o
SB-3 3 34
» Bl 33-35| & 33
% = " CLAY, 36-40 S Ft b ttl
- ; - , grey-green, occ roWn mo n
R - gézg 2 283 sof t to Fnrm,g domg to moist, occ softer o%d
8 37-38 CL damper zones
39
4 116
4] S17 CL CLAY, 40 5-492 fFt, very moist to wet, soft
2 = R o 86 .
CL CLAY, 492-43 ft, grey-green, very plastic, hard
4 S17 cL CLAY, 43-45 Ft, varied grey-block layered
H“ - SB-9 sediments, moist
% 49-45 56




asT Inc.}‘

FIELD BOREHOLE LOG

WELL ID

MW-6 (SWMU No. 17 SB-10)

PROJECT NUMBER  5197-042
PROJECT NAME McDONNELL DOUGLAS

SITE LOCATION ST. LOUIS, MISSOURI

BORING LOCATION: SWMU No. 17
DRILLING COMPANY - QST, Inc

DATE BEGUN 04/20/98
DATE COMPLETED:04/20/98
HOLE DIAMETER: 8 inches
TOTAL DEPTH: 15 Ft

WELL CASING ELEVATION: 100.33

DRILLING METHOD *1 9.25" HSA NORTH COORDINATE : NA
DRILLING METHOD *2 None EAST COORDINATE - NA
SAMPLING METHOD *1- Split spoon WATER LEVEL DURING DRILLING: 12 Ft
SAMPLING METHOD *2° None
GEOLOGIST  Scott George SHEET:1  OF 1
HELL CONSTRUCTION DATA
é WELL CONSTRUCTION 2-in PVC; 10-ft 0.01 slot screen z
£ _ | 8| SCREENED INTERVAL 5 - 15 Ft =
§ z E é c;‘:a SAND PACK INTERVAL 4 - 15 Ft 9
= W= L i BENTONITE SEAL INTERVAL 4 - 1 =
oW | & 815 | 8| OUTER PVC CASING *1 None 52
8 |$& | & | & & | 3| OUTER PVC CASING *2 None LITHOLOGY| % 8
0o | '
_ ASPHALT, 0-0 5 Ft M
. LIRESR
10 1 | FILL, 0 5-1 5 ft, gravel iQ‘PXS?ﬁ
I 30 SILTY CLAY, 1 5-9 ft, black to dark brown, ey
20
slightly domp — —
10 1 cL ———
: 133 ]
1l -‘_ gézw SILTY CLAY, 4-10 Ft, dark to light grey grading iy
q'-5° to light medium brown, mottled, —
50 A oL slightly moist, soft, slight to =i
I moderate plasticity, petroleum-1ike e
60 '8 1185 odor — —
- 0 Bt
70 A ((3 B
I 0 — —
0 Ry Ryl
80 1 & Bt
i 2 gl
90 - s1i7 | 2 & [ ]
- . SB-10 Kl pyisangit
100 i £ 9‘10' —  — 1
T S17 NO RECOVERY, 10-11 ft
. SB-10 2 »
i . 10 5- CLAY, 11-13 5 ft, dork to light grey grading to
11 9 light medium brown, mottled, wet, soft to
120 very soft, slight to moderate plasticit
! CL y 9 P y
130 1
I " CLAY, 13 5-15 Ft, dark to light grey, organic,
140 I . gézl[] cL wood, dry to slightly damp
50 14-15 0
160 1
170 T
180
9o |
00 T




McDonnell Douglas RFI Workplan Addendum II

2000 Soil Boring & Monitoring Well Logs

\.
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' Client:Boeing Location: Boring No.
..~ | Log of Exploratory | Swmu-rz Sg-/1
Hba{rgfnghbﬁ Boring Logged by: Project No.
il 4 S. Ceore §r1y092
Field Location: Plde s Driledby: Roperts Enpiron mental | Date:
3 N 7~ | Driling Method:  Ces Fp4e ) 2-4~po
sEat | Sampling Method: v /Mﬂr‘o . Sheet
‘_?_——_J [ of !
Hole Diameter:
c Analysis/Test _ | Total Depth: 4
s | 2 2 %
S < 3 = Water At: /
—~ =t
€ 3 2 5 25 o g
£ | Graphic 3 E8 | D | oEE >
a Log P ae | ppm) | 8S5S2 5
A b i b Description: ©- 7 uncrote-’/yq,/av&/
g // S S - oy 122" sl prewa silry clay
Z 4. ) RSO0 WO R i A:gh plastic prganic Rich
_47 .......................................... 2"y rottded grey
S I R SO S— high plortic /2y rloy
y | S I B 5 L LT Y P
_ ! IS
(6 N O B
o N I S A 6" -1y"  light gray/breun
283 |res-7.11z2s. hich plostic <il€y o’a/u
X/ /1 e e with jron stg:'nf.naa
g NI | S S,
Y/ /' /A 0 e i —Z weét ot & :
99, |TRS:S. e
,
2 V// /1 5 | e
- 3 [ ch
28 1.
5 | S
B -0 I
p— /' .........................................
Iy ¥V L AL 0 | e
Al \/ ' A I N I ‘ Yy-1s s n Jew plagtic
| S22 | Tes-us. L nso oL ©RrRQaniC eich P{OVL\,{ silt
_l ! | L W T weed
/ 1] | I dry
| e tia eRmin a d

P:\CLT\FORMS\BORING.FRM




| Client:Boeing Location: ' Boring No.
g - Log of Exploratory ; | SwmU 7 SB-12
Hﬁfgl}ngwﬁﬁﬁ Boring Logged by: Project No.
" S. Ceerge _ |8/72092
‘ —Hh—% - . ' '
Field Locafion: I 7 Driled by: RoJo,t5 Envi nommental | Date:
Diiling Method:  CepPrp b /2-4-pp
Goard Sampling Method: ) Sheet
gL.d( @ '7/ MGeloleor e
A/7\ : - . . - _ L of I
B Uc.. yg Hole Diameter: 2 =
. 3 4
£ Analysis/Test 5 Total Depth: / é
3 = £
g < o3 §~ Water At: /
—~ =
= 5 [ 2§ 2§ % ?
E | Gaphic | £ | E8 | PD | o EF 3
a Log 3 Az | ppm) | 8350 )
A4 e Description: (2-¢" Asphaltfgrarel |
A S I A 2% Je. ST
2 | R T AR N
UK SR I 234 bleck clayey silt
LY LR N T S SN N oL ¢ Rganic rich
4 U S A A R SR SO i - _
_/ 2 N T [T Men—— AL gray grecen Aich

4 N 7
ploctic s}/ ty C_/q,u

2-8" as adse s Trong.

S~
\J\
N
-
b= g

f AR Y AN petrelean” o dor
.40 & 40 I N TERSSEE SRR RO 5""!’/ //‘3.{ 7 han 7—"> S'c-\l
__________________________________________ lense g+ &’
/N | oot 7 77
L9 25 |mwss-io | o9ys Soturated From 8'- )yt
_ 3| T CH
. -
Y/ A |
BNE 5 NI (YF =76 brewn HlocK orgacic

oL Rich s/t , Jry

B&I_ng, Terminated ot 16’

PA\CLT\FORMS\BORING.FRM



" | : Client:Boeing Locaﬁon: » Boring No.:
Harding ESE : ' a
A DAL TED RN . 2 z o SwmuUu / 7 Mmw 8»-3'
Well Log
Logged by: Project No.
5‘-6“"‘&9& SI)70%2
Drilled by:Roberts Environmental . Date:
Driling Method: 4=, 45 4 /2- oo
Sampling Method: ¢., locAn S P-)2 | Sheet
Hole Diameter: & ‘ | _of ! _
Analysis/Test Well Constn.icﬁon: '
s 8 | screeninterval: /S ' To LYy '
e e ; e £ ] )
= BEIEEYL 25 o |sandPack ;¢ To 3
a | Graphic £ £ 3 PID oES 9 ; >
a Log 3S | Bz | epm) | 8BS0 3 | Seal 3 To
| Description:
. S D Sce  Jog AR SE-/2
— || et

PACLT\FORMS\WELLOG.FRM



_ ' ClientBoeing Location: ' Boring No.
Log of Exploratory = s Swmu-)7 - | SB~13
Boring Logged by: Project No.
V . -;eoryg_ §/70Y%2
Driledby: Robents Lpuironmental] D2t
Driling Method:  ("ep Pry b /2-9-0p
Sampling Method: ‘L/ MOELD LI E- Sheet
of

Hole Diameter: 2 i

: ] 7
8 Analysis/Test 5 Total Depth: y é
E = £
Qo £ =
P S = o3 & | Water At & /
= 3 22 25 %)
£ | Graphic £ é‘§ PD | o ET >
a Log & ae | em) | 8SHS2 )
S [ ) USROS SN S Description: ___
__________________________________________ l9‘7/-71 QSFIO/ﬁ'/'C/aVC/rﬁlay/(‘"’/
2 ...:Q.’....L ................. b eccacacaean
l , , ________________________________________ 1{""’1 ‘/gf/(zﬁob/\ /é /o;k
— L 1% A T (NS S—— (DS oL 0Q'£Gﬂfc R;‘(_/\ L/'-‘v:—'y Sl
‘{ ]! {0 S | R | m ey

y'- 1y4 Light prapw high plagtss

.........................................

3 [4 L3
5’/ty Q/c-,v

..................................... ~ley

..........................................

N\

%

°g K v Scturared g £ &’

SOme Jron s Ta,aine
7

"""""" (-

;L
NN
N

L ‘T B 2 R 145" /67 dark bpeen 4K
ML T N N SN SUR— ——— oL ORgapnic Rick C/c.ycy s/t
wa 1) dry ~

P\CLT\FORMS\BORING.FRM




' ' ClientBoeing Location: Boring No.
gos 7 Log of Exploratory - - SwM-) 7. | S B~y
Hanilug ESE Boring Loggedby:
S.Gesge 1517042
Field Location: D DocK Driled by:  Rpjerts Eniirpn pptal | Date:
“rge " - -
B‘d"} -1 7\ Driling Method: (5 5 0. ) 2-5-0p
@ MW7 S/S'BI'-[ ,\/ Sampling Method: ¢ /Mocfﬂﬁr& Sheet
"""" B Moot
Hole Diameter: 2_"
5 Analysis/Test = Total Depth: JZ .
.g £ -‘E: Water At: /
—~ el o3 > ater
<4 5 | g% 25 n &
Z | Graphic | £ | E8 | PD | L ES 9
< Log 3 Az | epm) | S3S0 =
A b e Description: 0 -/’ a [ -
HONRE T T ot Lo Jark fewr opgaric micL
z (1)l l A% S IO S N Cloyey silt
—‘/ ......................................... 2 -1S grey oend //'s_k'béﬂvwl/lfwn
......................................... Ligh 2 la st0 e Sl'/ty clay
- i I SR S SN S ch [ron s'tc;)u'n'q threug how
Y NN, P RN SU— W—
é —— o 1 | Reswsesss ;} ................................
2.5
’Z .........................................
o A I AU st st |svteren
g ] / I e L [ Sarareted ot &'
-t J JJ F |  Jeeeee
10
_ S| [
""" CH
e B e e
er (N SN Gy & N | [ O] - — aeeee
1y LbSb [ Mmwsy ] 3:30
e
—1 / -------------
[ 'F assg | s Keven ergasic cich ciit dry
e iy
W D N T S — hncing reomicaved ot [b°
N A A

P:\CLT\FORMS\BORING.FRM




“Ha rding ESE Client:Boeing ' Lbcaﬁon: Boring No.:

R IO LAY : ’ I . - . / 7
Well Log SwmA MW7S

» Logged by: Project No.
i v S C&ﬂje, 51720972

A/T Drilled by:Roberts Environmental . Date:

Field Location:
B’J’,S’

Driling Method: 4 T°D  #s4 12-5-00

O mwzs <5‘g-|q> Sampling Method:  ~ Sheet
Hole Diameter: p" ! of !

Analysis/Test Well Construction: " Staialecs steel

Screen Interval: /¢ ' To 3’

Sand Pack: 'S ! To 9.°

Graphic
Log

4

Depth (ft.)
Sampler
Location
Sample
Recovery (in.)
Sample
Location &

ID

USCS Symbol

Seal: 2! To 4

)
©
3
Lab

Description:

See SB-1Y Aoﬁv’ng_ /a;,_

AR deseliption

PACLT\FORMS\WELLOG.FRM




o Client:Boeing Location: Boring No.
| Log of Exploratory | ' - SwmMmU-17 - | SE-1S
Hargmgwi:bh Boring Logged by: Prqject No.
T ' 5. Gur&& §1704 2
Field Location: Cv;:j o ®| Driledby: Rodertss Zavimonments (| D
< ’
Bldgs! . SEIS| Driling Method: (2., Proje J2-4-0p
_ /\/7\ | Sampling Method: L/' P Sheet
| L
r YT Hole Diameter: 2"
. . 1
.§ Analysis/Test E Total Depth: /2
3] ¢ £ [Waterac
- 3 = 3 ater ’
€ ko) o ng @5 3 &
£ | craphic | £ ES | PD | oES 9
a Log @ s | pPm) | 8530 5
e U AN, — Descripon: ©-2"_asphe/t /aracel/ £l
2" , S S —
I\ ' [ [ (N FORRUUNUY SURRURRRORY SUSS Z -4 doe K Arowr\ o2r%anig Rr'LL\
Ly |1 A93 1. NS PN oL Glm}:ag st
i N Y D D e Swe———
RN SN N

yh-12’ 21\e¥/}r{¢n high plastic

..........................................

si/ty cleoy

..........................................

b UAST /7200 U S » SErong pc trolevs odzr
2— & ”’ 'tlley%l\put
............ | Satureted o7 8’
Y// /7 | e trace Free produc
SBas-2.. 0o,
ol 167 o
10

..........................................

..........................................

Al

Z'/‘?AVQ LCrm sng Ec/ a /2’ ‘

............

.........................................

............

P:\CLT\FORMS\BORING.FRM



_ Client,Boeing | Location: » ‘ Boﬁﬁg No.
Log of Exploratory - Swmy 17 SEB /¢
; \aprgmg ESE Boring Logged by: _ .| Project No.
Y George S5172042
r~n 7 7 . .
Field Location: f\ % f Driledby: Ko be,ts £ acinon mearal | Date:
7\ - Driling Method: (72, Fr, f e /2-S-o0
N Couer A D - ® Q Sampling Method: v/ a/ i ) e Sheet
N o Biig 4% Hole Diameter: 2"
-,5; R Analysis/Test 3 Total Depth: /2 /
§ £ £ Water At !
- 3 g o3 > ater
Pt 5 | 28 25 @ g
S | craphic [ £ | E8 | PD | LEF 8
a Log 3 Gz | (epm) | S5 S0 5
! Description:  £~1" asphalt faravel
1'=y! Jark [/‘m_yn Oroanic /2 fely
[ 1 [ Y USSR, Sn— C’/(Cvax_ si 1€
Z l | 0,
B L R U SRR S
[ ! 1 | e
y 04 ] SR I

/ )
_________________________________________ 4-12 g ray q_rw/ gray

%
O ol o L\;tl\ D/a.ffJC— S I/tv c/a.y
2540/ N N N N CH "

b / 2 w38 __moist

g . el :__- ------- _z Satul‘atea/ ct &'

ad

grey l\."dg ’Dlastfc, <i/‘Ly clc./u

2 3

60/'["»4 -l;el‘rsbu.t!/ L ra?

PACLT\FORMS\BORING .FRM



Client:Boeing Lo;a’don: . Boring No.
74 . Log of Exploratory | - |Swmu-17 $&-17
H&i"r}j‘fngfbh » B_Ol'iﬂg | Logged by: Project No.
9' péo’fg& S /17092
Field Location: VT | Driledby: Koberts Envirpnmenta| | Date:
Blg5! 1- Driling Method:  (C'z o Prp be 12-5-pp
C““AU S'-':@’S Sgé 55'7 Sampling Method: ¢/ . . Sheet
gLaok ) /
: ® SB- Q- - 3 L of £
1 e Ny P )
T Hole Diameter: 7.
-§ Analysis/Test E Total Depth: /4 ’
: £ £ | waterat i
~ o s o3 ater 2
< ko °8 2§ s 73
Z | craphic | E | E3 | PD | L EF 9
a Log 3 Az | epm) | S350 5
_ Description:
Mo O-y’ - no lecopery
—R
Z Ee [ 0
%
— ER Proseassssesasases
Y ..............................

...................

rmere prey with Jroa stalas
a LA

10 3 - |58-17-0. | 1400 | ¥ Scturated ot 10°
4

— CH

’

7 m o gl y —allYf

P\CLT\FORMS\BORING.FRM



. Client.Boeing Location: Boring No.
V) | Log of Exploratory ' SwmMuu-17 - | $B-1g
Haring E Boring | Loggedby: Project No.
. — S.Ceorge S170y2
' . | deck : : : s .
Field Location: 8Ug. S/ ' ’ Driledby: Rplens s E nviroamental| Date:
SB8 DrilingMethod: 1, b e ) 2-S5-00
@ ® SB-y UT Sampling Method: PR Sheet
; Ao ]
Hole Diameter: o ‘'
< Analysis/Test - Total Depth: 14 4
~ = o3 > ater ’
s 5 | g% 2§ @ /!
Z | Gaphic | £ | E3 | PD | o EF 9
a Log G | az | eem | S3S2 =
_ Description: D -1.8" ppacrcte 19 racel
2 / 03. - 52 ¢ lay £11]
gV 11 [l ] feececemsedbercccenionscasfosnsossonnd 7—’“"" Jgt"( Ll'og(r\ mgal'c, 2k
TR S N p— oL c/cyzg s/t
y 10 S N A -
-ﬂ/ ........................................... ¢l- 4.5’ zfa.rl(greg AI;-A ,PIG.S_L"L
_________________________________________ s/t g /o»,Y
6 G4 S (TR (e e [ron STging
ga
_/ Z Ik
5 = B (O I - 7- becoming. Jichy gray

~

77.1S8-18-) Saturated ot )]’

=

‘Ld "] Jecccccccceccfececccccninccccccdecnnccenn
.......................... CH
e / ............
Ut Lf An8 | S80S 1530 14416’ darK bropn organic ST
RIRERE o oL vw/iwoed , dry
b At
= T D R S Snueem——, S—" Boping termingted oz 147

PACLT\FORMS\BORING.FRM



» Client: Boelng Location: Boring No.:
Well Log St 17 Miv 83
Logged by: Project No.
C\Tedder S17042
Field Location: t Drilled by:Roberts Environmental Date:
® mwg!, 80,85 Driling Method:Hollow Stem Auger ‘.'7 /r-12-00
cuarl ®
sl\.a( sgis Sth ® Sampling Method: ¢ ..~ S F/4 Sheet
Bids U8 Hole Diameter: 8'" [ of |
Analysis/Test Well Construction:  2."’ 010 Shhtted PVC Se.
7— PVC rrSer
- ° . 7 ’
~ i . g Screen Interval: /¢ 3 To g2
< 55 | 28 25 @ | sand Pack /6% To L;—.,'-,’
a3 | Graphic ES £ 3 PID o ES Q 7
a Log B3S | &z | ppm) | 3330 S | Seal: e To
. [ I R A I Description:
........................................ See SBIb FrL
L D I (R SNUN SR S— description o O -4
1‘ ........................................
4 1 e
e | B MR
g | TN I satucated ot 8
— s‘&/.’?/ .........................................
' S PR T S T———— } ...........
tué&
2| AN S S
19 SR I
YK N N dacK plive L:gh phstic <ty
L& /, ......................................... cH clay
0 l‘/&” ‘I/‘MQ Terminated o T
S | (! T US| ASSUT— S— 7

P:\5100098\WP\WELLOG.FRM




y Ha rdlng ESE N Client:Boeing L\;cation: Borjng No.:
A MAS YO it wmu )72 Ml
- Well Log — - £
_ 0gg : —— roject No.
& T¢edder S17092
H inn: Drilled by:Roberts Environmental Date:
Field Locitlon. t ,3 e
$o1s g} mw8I, 80,85 Driling Method: /p pepn w2, yspm 12-13-2000
d SBrb :
%m(UL_@\_I_,_,‘_‘/V Sampiing Method: ¢ '/, sk, Sheet
Titra UE » Hole Diameter. ,y"/e ’ _[_ of_L
Analysis/Test Well Construction: Prégasins zp 24 3 / 567 ,'_“_\
le- 2" pPVvC (—0'0 slﬂ:) sereen and 27 pre th&/
c _‘g Screen Interval: yp' To 32°
-~ = 3 >
s . 58 %g 28 & | sand Pack: yo ' To 3p’
= Graphic E 3 Eg PID o E 3 o beatonits chips 30! 25’
(a} Log n3 [ X4 (ppm) SaS80o S | Seal beaToni t/zc—azn-c grovlt gﬁ‘f reo 7’
] Description:
=
- 0-12' see SB-j4 leg
Y For description
| e e
g | T o [ Gotureted o @7
o] SRS I
l"'—
_// _______________ 6lind deill 2o 157
14
_ e (N [ N - _
16 15 - /9 dack olice high glagtic
- 3 CU silty ¢ /c.y
¥ Saturated’
0 = 19- 40 grey high plast e
o silty ¢ /<y
22 £~
S 4 Mo ;J‘ =
1y StIFL
— A
e V// /A | ..
18 CH
] ! £~ Acconln’L beprn - ‘\;il\ £ legt/c
[/] —T S /t,v Ve /alv
— &
32
39 | s
"‘_l H—
Jo / MWET tLetwincted o T YO

P\CLT\FORMS\WELLOG.FRM



ClientBoeing Location: Boring No.:
: : Swmu)7 Muw @D
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